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ABSTRACT 

Prepositions  are  considered  as  frequent  linguistic  units,  whose  role  in  computational  linguistics  cannot  be  neglected. 
These  units  are  often  thought  to  have  functional  meaning.  On  the  other  hand,  in  some  cases,  the  substitution  of  one 
particular  preposition  with  another  onewould  changethe  meaning  ofa  sentence.  This  paper  argues  that  prepositions  are  not 
meaningless  units,  which  are  only  used  for  the  purpose  of  sentence  cohesion.  The  central  goal  of  the  research  is  to  show 
that  prepositions  are  meaning  distinguishingelements.ln  order  to  achieve  this  goal,  five  Persian  prepositionsare  examined  in 
a  Persian  text  corpus.  Firstly,  1000  sentences  consisting  of  these  prepositions  are  extracted  randomly  from  a  text  corpus. 
Next,  the  meaning  of  each  prepositionis  assigned  based  on  the  linguistic  context.  Finally,  each  preposition  is  replaced  by 
other  prepositions  in  order  to  examine  any  change  in  the  sentence  meaning. The  findings  indicate  that  approximately  53%  of 
prepositions,  when  replaced  by  other  prepositions  can  cause  a  great  change  in  themeaning  of  the  whole  sentence.  Besides, 
it  is  argued  that  the  resulting  change  in  the  meaning  of  sentences  is  systematic.  That  is,  the  semantic  change  after 
prepositions  substitution  is  predictable. 
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1.  INTRODUCTION 

"Preposition  is  a  term  used  in  the  grammatical  classification  of  words,  referring  to  the  set  of  items  which  typically 
precede  noun  phrases  (often  single  nouns  or  pronouns),  to  form  a  single  constituent  of  structure”(1). 

Linguists  and  grammarians  hold  different  views  concerning  the  meaning  of  prepositions.  Linguists  can  be  classified 
into  two  general  groups  in  respect  to  their  views  on  the  semantic  of  prepositions.  The  first  group  consider  prepositions  to  be 
functional  units  whose  role  is  connecting  different  elements  in  a  sentence.  In  addition,  prepositions  are  thought  to  be 
semantically  insignificant  units  which  are  used  to  make  a  grammatical  sentence  not  a  meaningful  one.  According  to  Bannard 
and  Baldwin(2),  "Prepositions  are  often  considered  to  have  too  little  semantic  content  or  be  too  polysemous  to  warrant  a 
proper  semantic  description.”  Moreover,  Marina(3)  states  that  “Prepositions  do  not  have  semantical  autonomy,  that  is  why 
they  cannot  have  syntactical  functions." 

Shaghaghi(4)  puts  it  in  the  way  that  prepositions  are  functional  units  which  do  not  have  any  semantic  content.  As 
Natelkhanleri(5)  points  out,  “prepositions  are  words  which  do  not  bear  any  independent  meaning.  They  are  used  to  introduce 
predicate  complement”. 

On  the  other  hand,  the  second  group  is  linguists  who  believe  that  prepositions  bear  semantic  information.  They 
indicate  that  each  preposition  convey  a  variety  of  meanings  based  on  the  context  in  which  it  occurs.  As  a  result,  they 
establish  the  basic  senses  of  each  preposition. 

Prepositionsare  considered  as  meaningful  units  in  (6-8).  Likewise,  (9)  introduces  various  senses  for  each 
preposition.  For  instance,  he  defines  preposition/)3a./(with)  with  different  senses  like:  MEANS,  GOAL,  and  EXPLANATION. 
According  to(10-11),  prepositions  convey  different  senses.  In  their  paper,  Mansuriheredasht  et  al.  (12)put  an  emphasis  on 
semantic  representation  of  Persian  prepositions  in  conceptual  graphs. 

Hurford  et  al.  (13)explain  how  to  represent  the  proposition  with  logical  formulae.  They  suggest  that  if  prepositions 
contribute  to  the  sense  of  the  sentence,  they  should  be  used  in  the  logical  representation. 

Saint-Dizier(14)  suggests  that  prepositions  can  be  viewed  as  a  lexical  category.  This  is  due  to  the  fact  that  they  have 
type  restrictions  on  their  arguments,  they  assign  thematic  roles,  and  they  have  a  semantic  content. 

Snider(15)  is  concerned  with  English  sentences  that  differ  in  terms  of  prepositions  “At”  and  “To”.  As  observed  by 
Snider,  prepositions  have  significant  role  in  conveying  the  meaning  of  sentences. 

In  his  article,  Jamrozikand  Gentner(16)claim  that  the  prepositions  “in”  and  “on”  retain  aspects  of  their  spatial  meaning 
in  abstract  context. 

In  addition,  it  is  a  widely  accepted  belief  among  cognitive  linguists  that  prepositions  are  meaningful.  Tyler  and 
Vyvyan  (17)  focus  on  the  issue  of  semantic  polysemy  of  English  preposition  “over”  within  a  cognitive  linguistic  framework. 
Dolores  portorequejo(18)notes  that  “Prepositions  are  highly  polysemous  words”.  Other  cognitive  studies  can  be  found  in  (19- 
21). 

These  different  points  of  views  necessitate  more  research  in  this  field;  as  a  result,  this  research  is  concerned  with  the 
semantic  analysis  of  Persian  prepositions. 

There  is  evidence  to  suggest  that  the  substitution  of  one  particular  preposition  with  another  one,  in  some  cases, 
would  change  the  meaning  of  a  sentence.  For  instance,  if  the  underlined  preposition,  in  the  following  sentence,  is  replaced 
by  other  prepositions  such  as:  toward,  from,  for,  into,  at,  and  through,  the  meaning  would  completely  change. 

(1)  X  went  to  the  gate. 
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This  paper  focuses  on  the  semantic  analysis  of  Persian  prepositions,  using  the  notion  of  paradigmatic  relation.  In 
doing  so,  Persian  sentences  containing  /{^Afiom),/S{pAyn),/ra:\\.ol  until), //?a:/(with),  /be/  (to)  are  extracted  from  a  Persian  text 
corpus.  Each  of  these  five  prepositions  is  in  paradigmatic  relation  with  other  potential  prepositions.  Consequently,  each 
preposition  is  substituted  with  other  prepositions  to  analyse  any  semantic  change  in  the  sentences.  Furthermore,  each 
preposition  is  assigned  a  semantic  tag  to  examine  whether  the  subsequent  change  in  the  sentence  meaning  is  rule  governed 
or  not. 

The  central  claim  of  this  paper  is  that  prepositions  are  meaning  distinguishing  units.  The  paper  argues  that 
preposition  substitution  would  modify  the  meaning  of  53%  of  the  sentences.  Besides,  it  is  argued  that  the  resulting  change  in 
the  meaning  of  sentences  is  systematic.  That  is,  the  semantic  change  after  prepositions  substitution  is  predictable. 

The  paper  is  organized  as  follows:  Section  2  describes  the  importance  of  prepositions  in  natural  language 
processing.  Section  3  introduces  the  methodology  and  procedures  in  this  research.  Results  of  the  research  are  presented  in 
section  4.  Finally,  section  5  includes  conclusion  and  proposes  different  suggestions  for  further  researches. 

2.  PREPOSITION  AND  NATURAL  LANGUAGE  PROCESSING 

According  to  snider  (15),  "Computational  linguists  have  been  attempting  to  decipher  and  formally  codify  the  syntax 
and  semantics  of  natural  language,  paying  special  attention  to  nouns,  verbs,  and  adjectives,  typically  considered  the  bigger, 
meatier,  semantically  more  satisfying  units  of  language”.  The  commonly  held  belief  is  that  prepositions  are  semantically 
insignificant  units.  Consequently,  little  or  no  attention  is  paid  to  prepositions  in  computational  linguistics.  Flowever,  to 
overlookprepositions  would  undoubtedly  cause  difficulties  in  natural  language  processing  (NLP).  Reduction  of  precision  or 
accuracy  ofsystems  is  among  these  difficulties.  In  this  section,  the  role  of  prepositions  in  NLP  would  be  exemplified. 

Word  Sense  Disambiguation  (WSD)  is  one  of  the  NLP  tasks,  which  is  concerned  with  determining  the  exact  meaning 
of  a  word  in  a  context.  In  most  cases  the  main  focus  of  WSD  systems  are  on  lexical  morphemes  like  verb,  adjective  and 
nouns.  But  little  or  no  attention  is  paid  to  preposition  sense  disambiguation  in  Persian.  Perhaps  this  is  because  prepositions 
are  thought  to  have  no  sense.  Nevertheless,  several  works  have  been  conducted  in  English  for  preposition  sense 
disambiguation.  Among  these  works  are(10-18).The  following  sentences  indicate  that  a  preposition  like/)?/p/(ON),  might 
express  various  senses  in  different  contexts: 

(2)  KO?.a:q  01  p  a{p  voOj:It  uj{  1C  Ea:vs  fhpYv  p{(jiz 

hatonhead  put.PST-3SG  andfrom  home  out  go.  PST-3SG 

'She  put  on  a  hat  and  went  out  of  the  house.' 

(3)  01  p  lopa.ox  ke  oovftaC-E  ?Y  f)ep{mi8 

dutyG L-COP.2SG  to  follow  PRO  go.PRS-IMP-2PL 

'It  is  your  duty  to  follow  him.' 

(4)  [lip  p{V  E{Ip  JEpE(j>T 

atP  ROangerget.  PST-3SG 

'Fie  angered  at  me.' 

In  the  first  sentence  this  preposition  conveys  the  meaning  of  ON.  While  in  the  next  case,  it  has  another  meaning;  that 
is,  OBLIGATION.  Finally,  the  last  one  means  AT.  Thus,  it  is  essential  to  specify  the  exact  meaning  of  prepositions  in  the 
sentences. 

Another  important  point  is  the  significance  of  WSD  systems  in  other  NLP  applications  like  machine  translation.  Table 
(1)  indicates  the  sentences  in  which/ra.y(to/  until),  can  have  different  equivalents  in  English  with  regards  to  the  various 
meanings  that  it  conveys  in  Persian  and  various  functions  (like  “preposition”  or  "conjunction”)that  it  has. 

Table  1.  Different  equivalents  of  Aa:/(tol  until)  in  English 


Persian  sentences 

English  translation 

(1)///V  pia:cp{p  tcc  to 

PRO  come.PRS-ISG  in  order  to/  to  PRO 
pa:  Pef5iv{p 

OBL  see. INF 

‘1  come  in  order  to/  to  see  vou’ 

(2){£  T{/3pi£  ice  rsrjpa.v 

from  Tabriz  to  Tehran 

‘From  Tabriz  to  Tehran’ 

(3)  to:  <!>{p8a:  croftr] 

until  tomorrow  morning 

‘Until  tomorrow  morning’ 

Number  (1)is  an  example  of/ra.vtto/  until),  functioning  as  a  conjunction,  so  the  English  equivalent  is  “In  order  to”  or 
“To”.  However,  this  unit  in  the  next  sentence  means  PLACE.  In  the  lastexample  it  conveys  the  meaning  of  TIME,  thus  "Until” 
is  selected  as  its  equivalent  in  the  English  translation. The  above  examples  indicate  that  preposition  WSD  is  required,  in  order 
to  specify  the  exact  meaning  of  a  preposition  before  the  process  of  translation  begins. 

It  is  worth  noticing  that  there  is  a  difference  between  the  translation  of  prepositions  and  particles  in  phrasal  verbs. 
Prepositions  are  linguistic  units  that  have  diverse  equivalents  in  different  languages.  However,  particles  and  verbs  in  phrasal 
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verbs  should  be  translated  as  one  unit.  Consequently  particles  in  contrast  with  prepositions  cannot  be  translated  separately. 
Machine  translations,  such  as  Google,  do  not  consider  this  difference  so  the  resulting  translation  is  not  an  accurate  one.  In 
the  following  sentence  “show  off”  is  a  phrasal  verb  which  consists  of  “show”  as  a  verb  and  “off”  as  a  particle.  These  two 
elements  should  not  be  translated  as  two  separate  units;  nonetheless,  Google  translates  each  part  separately  with  no 
attention  to  the  particle. 

(5)  He  showed  off  his  new  car. 

Google  translation:  ?Y  vsEa:v  Sa:8  EoSpocps  8Z{8i8s  kt/oS  pa: 

PRO  show.PST-3SG  carnew  PRO  OBL 

'He  showed  his  new  car.' 

Besides  WSD  and  machine  translation,  prepositions  are  substantial  units  in  other  NLP  applications  like  information 
retrieval  (IR)  and  search  engines.  Information  retrieval  is  the  task  of  retrieving  documents  which  are  relevant  to  the  users' 
needs.  If  lexical  morphemes  are  the  only  linguistic  units  which  are  considered  in  search  engines,  the  retrieved  documents 
would  not  satisfy  the  users'  needs  in  some  cases.For  instance  two  queries,  “Immigration  to  Iran”  and  “Immigration  from  Iran”, 
are  equal  in  regard  to  lexical  units.  Nonetheless,  what  makes  them  different  from  semantic  point  of  view  is  the  choice  of 
prepositions  “To”  and  “From”.  It  is  certain  that  excluding  prepositions  in  such  cases  would  result  in  retrieving  irrelevant 
documents  and  decreasing  the  precision  of  the  IR  systems..  As  Baldwin  et  al.(31)states,  "In  information  retrieval  and 
information  extraction,  it  would  seem  desirable  to  be  able  to  predict  that  “book  on  NLP”  and  “book  about  NLP”  mean  largely 
the  same  thing,  but  “paranoid  about  drugs”  and  “paranoid  on  drugs”  suggest  very  different  things.” 

3.  METHODOLOGY 

This  research  is  conducted  in  four  major  steps,  which  will  be  discussed  in  the  next  sections: 

a)  Extracting  sentences  from  a  Persian  text  corpus 

b)  Semantic  tagging  of  prepositions  in  the  extracted  corpus 

c)  Substituting  prepositions  with  other  prepositions 

d)  Semantic  analysis  of  prepositions 

3.1.  Extracting  Sentences  from  a  Persian  Text  Corpus 

The  corpus  which  is  used  in  this  study  is  Persian  Text  Corpus.  This  corpusis  a  tagged  one  that  is  suitable  for  natural 
language  processing  research  on  the  Persian  (Farsi)  language.  The  corpus  is  gathered  form  daily  news  and  common  texts, 
and  all  documents  are  categorized  into  different  subjects  such  as  political,  cultural  and  so  on.  Totally,  there  are  4300  different 
subjects. 

The  sentences,  extracted  automatically  from  this  corpus,  consist  of  five  most  frequent  Persian  prepositions 
//4f/(from),  /8{p/(\rt),ha:\\ol  until), //3a./(with),/^£/(to).  The  sentences  are  extracted  randomly  in  order  for  the  extracted  corpus 
to  be  a  representative  of  natural  language;  furthermore,  these  sentences  are  selected  from  different  genres  of  Bijankhan 
corpus  (32).  Around  200  sentences  are  examined  for  the  analysis  of  each  preposition.  Therefore,  the  final  extracted  corpus 
consists  of  1000  sentences. 

Since  the  crucial  focus  of  this  paper  is  on  semanticanalysis  of  simple  prepositions,  homonymous  words  are  not  taken 
in  to  account.  Homonyms  are  words  with  the  same  spelling  and  pronunciation.  In  Persian,  prepositions,  affixes,  verb 
particles,  and  prepositional  component  of  compound  prepositions  are  homonyms. Due  to  the  fact  that  such  units  are  not 
preposition,  they  are  excluded  from  further  semantic  analysis  in  this  research.  In  the  following  section,  distinctions  among 
these  four  items  would  be  exemplified. 

Prepositions  and  particles 

“Phrasal  verb  is  a  verb  idiom  which  consists  of  two  words,  (a)  a  main  verb,  such  as  take,  find,  and  (b)  a  prepositional 
adverb  (often  called  a  particle),  such  as  off,  out,  away.  Thus  take  off,  carry  on,  and  find  out  are  examples  of  phrasal  verbs” 
(33).  Particles  are  required  in  some  sentences,  so  that  they  would  complete  the  meaning  of  a  verb;  nonetheless,  they  do  not 
convey  any  meaning  by  themselves.  Phrasal  verbs  are  specified  in  the  sentences  below. In  these  examples/jfe/  (to)is  a 
particle  but  not  a  preposition. 

(6)  8{p  r}{piv  qa.:X  aeSaipe  ({vy  Be  yvE  oeoiS 

at  this  moment  bell  was  heard. PST-PAS 

'At  this  moment,  the  bell  was  heard.' 

(7)  Epa.pa.T  m{  £OT£7a:i]a:ri  ke  8{p  iv  davYv  Be  Ka:o  pU>te  jar 

phrases  and  vocabularies  which  in  this  law  are  used.  PST-PAS 

'Phrases  and  vocabularies  which  are  used  in  this  law.’ 

Simple  prepositions  and  compound  prepositions 

According  to  crystal  compound  is  a  linguistic  unit  composed  of  elements  that  function  independently  in  other 
circumstances.  Compound  prepositions  have  an  internal  structure  that  can  be  broken  into  smaller  independent  units.  For 
instance//?£-5ZoL/(except)  is  a  compound  preposition  which  is  composed  of  two  simple  prepositions//?£/and/<5Zo£/.  Other 
compound  prepositions  such  as://fe<5ovj0a.vl£/(looking  for),  and  /ps?sll{T£/(6ue  to)have  the  same  morphological 
structure. These  compound  prepositions  are  underlined  in  the  sentences  (8)  and  (9). 

(8)  p{pSop  vspiSa:v{v8  EoS  BeSovB(/:7.e  xSe  people  do  not  know.NEG-PRS-3PLPRO 

looking  for.  PRS-GER-3PL  what 

t]{<jr{v8 

are.PRS-COP-3PL 

'People  do  not  know  what  they  are  looking  for.' 

(9)  Be 7: 77!  te  pa:psEe  E{8i8  jHoC'opypat]  p{aSY8  EoSe  {az 

due  to  rain  heavyhighway  blocked  is.PRS-COP-3SG 
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“Due  to  heavy  rain,  the  highway  is  blocked.” 

Prepositions  and  affixes 

The  underlined  elements  in  the  following  sentences  seem  to  be  prepositions;  nonetheless  all  of  them  are  used  as 

prefix. 


(10) a:S{/Li  ks  ctevveI  pa:/La:  pips  <pa:8  piyips  ke  Ba:  Enruoa.T  pa:Is 

peoplewhen  grow  up.PRS-3PLIearn.  PRS-3PL  tocautiousbe.COP 
'When  people  grow  up,  they  learn  to  be  cautious.' 

(11)  ?v  SYazi  Ba:mUba:  pYS 

PRO  friend  loval  was.PST-COP-3SG 
'He  was  a  loval  friend.' 

3.2.  Semantic  Tagging  of  Prepositions  in  the  Extracted  Corpus 

In  this  phase,  each  preposition  is  assigned  a  semantic  tag  based  on  its  linguistic  context.  The  tags,  which  are 
selected  from  “Sokhan  Dictionary”  (34),  indicate  the  sense  of  each  preposition.  Compared  with  other  Persian  dictionaries, 
this  dictionary  covers  the  widest  range  of  preposition  senses.  For  instance,  in  this  dictionary,  a  variety  of  meanings  such  as: 
PLACE,  ABOUT,  TIME,  CAUSE,  AIM,  and  AS  SOON  AS  are  defined  to/Sfp/tjn). 

In  the  following  table  semantic  tags  are  assigned  to//4>(from)based  on  different  contexts. 

Table  2.  Semantic  tags  assigned  to/^from) 


Sentence 

Semantic  tag 

(1)  OaZoOrja:  pa:  {£  a:Zn{ C,Sa:  vs  a:m{p8s 

spoons  OBL  from  kitchenbrought.PP 

{OT 

has.PRSPER-AUX-3SG 

“)He  has  brought  the  spoons  from  kitchen.” 

PLACE 

(21  (C  croft?]  xa:  r\a:Xa:  po  vx{£ep{x  rj{crx{p 

from  morning  till  now  waiting  am.PRS-COP-ISG 
“1  am  waiting  for  you  from  morning  till  now. 

TIME 

(3)  iv  (5a: p  cre5a:(pe  ?Y  (3iSa:p  ZoS{p 

this  time  to_sound  PRO  woke  up.PnS-1  SG 
“This  time  1  woke  up  to  his  sound.” 

CAUSE 

3.3.  Substituting  Prepositions  with  Other  Prepositions 

Lyonsexplainsdifferentrelations  between  linguistic  elements  and  he  puts  it  in  this  way: 

By  virtue  of  its  potentiality  of  occurrence  in  a  certain  context  a  linguistic  unit  enters  into  relations  of  two  different 
kinds.  It  enters  into  paradigmatic  relations  with  all  the  units  which  can  also  occur  in  the  same  context  (whether  they  contrast 
or  are  in  free  variation  with  the  unit  in  question);  and  it  enters  into  syntagmatic  relations. (35) 

Therefore,  in  this  section,  prepositions  are  replaced  by  other  prepositions  in  order  to  examine  meaning  alternation  in 
the  sentences.  The  analysed  data  indicated  that  in  some  cases  this  substitution  would  modify  sentence  meaning; 
nevertheless,  in  some  sentences  it  would  result  in  thesentence  ungrammaticality.  In  table  (3),  prepositions  that  can  modify 
the  sentences  meaning  together  with  the  changed  meaning  are  stated.  In  the  last  three  examples  there  is  no  preposition 
whose  substitution  causes  the  semantic  change. 

Sentence 

Preposition  to  change  , „ 

...  .  meaning  in 

the  sentence  meaning  E  ^ 

1-  cr{pi?  Qaj_  lorjfpavslav  Svp  Z{m{vS 

fastlvwiththeir  husbands  get  away.PRS-IMP-3PL 

They  should  get  away  with  their  husbands  fastly.’ 

/{(/( from) 

They  should  get 
away  from  their 
husbands’ 

2-  (2  )xa  craXs  1327  ne8{p{p  £(pa^s 

tiH1327  my  father  let.PST-3SG 

3-  v{8{8  y/£K  paSiy/o  8{p 

4-  did  not.  PST-  NEG-AUX  a  radio  at 

5-  p{v£eXe  pa  (3aZ{8 

6-  home  PRO  have 

‘My  father  did  not  let  us  have  a  radio  at  our 
hometH]  1327.’ 

//<,7(from) 

/$M  in) 

‘My  father  did  not 
let  us  have  a  radio 
at  homefrom/in 

1327’ 
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(3)  map  6a vsStpv ipa v  pa 

PROstudents  OBL 

iC  auuCctpaipc  aaCcu  P{r\pep{v  aaSze 

with  training  required  provided.  PST-3SG 
He  provided  the  students  with  the  required 
training.' 


In  some  sentences,  it  is  difficult  to  determine  any  semantic  alternation  in  the  sentences.  Consequently,  in  such  cases 
linguistic  intuition  of  the  Persian  speakers  are  used.  In  doing  so, questionnaires  consisting  of  40  sentences  are  distributed 
among  Persian  subjects  who  specify  which  preposition  can  change  the  meaning  of  each  sentence.93  participants  are 
selected  among  both  male  and  female  Persian  speakers.  Moreover,  age  of  the  subjects  with  different  educational 
backgrounds  ranges  from  16to64. 

3.4.  Semantic  Analysis  of  Prepositions 

The  principal  questionwhich  is  concerned  in  this  section  is  that:  “whether  the  notion  of  preposition  substitution  and 
meaning  modification  is  rule  governed  or  not?”  In  order  to  accomplish  this  goal,  several  contexts,  in  which  preposition 
substitution  is  either  meaning  distinguishing  or  ungrammatical, are  specified. 

The  findings  of  this  section  are  as  follows: 

a.  In  99%of  the  contexts,  where/ra.vfto/  until),  means  DISTINCTION,  substitution  of  this  preposition  would  result  in 
the  sentence  ungrammaticality.  For  instance,  preposition  substitution  in  the  following  sentence  is  not  allowed  grammatically: 

(12)  /g"  p{oa:?sXs  Sivi  yepstpze  tlx  aupa.ai 

fromissues  religious  topolitical 
'From  religious  issues  to  political  issues' 

b.  If//?a.y(with)  conveys  the  meaning  of  POSSESSION,  itsreplacement  in  87%  of  the  sentences  is  meaning 

distinguishing.  In  most  examples  this  preposition  can  be  replaced  by  to  alternatethe  meaning  of  the  whole 

sentence. 

(13)  r v  peaa:Xe  Pa:  z{p<pop£<pe  <f>a:pai(p£  a:v  S{p  aa. 'As  1362 

thisdissertation  with  translation  Persian  PRO  in  1362 

ps  tIuti  pecnS 

was  published. PST-PAS-3SG 

'This  dissertation  was  published  with  its  Persian  translation  in  1362.' 

(14) iv  peaa:X.e  BeSYve  ifpcpopecpe  (]>apaup£  a:v  8{p  aa:X.e  1362 

this  dissertation  without  translation  Persian  PRO  in  1362 

ps  rlaar  pscnS 

was  published. PST-PAS-3SG 

'This  dissertation  was  published  without  its  Persian  translation  in  1362.’ 

c.  In  90%  of  the  sentences,  in  which/ba:/(with)  means  TOGETHER  or  WITH,  the  preposition  substitution 
wouldmodifythe  interpretation. 

d.  If  /pa:\ with)  has  the  internal  meaning  of  BY  and  its  complement  is  [+  abstract],  its  replacement  with  other 
unitschanges  the  meaning. 

e.  Conveying  the  sense  of  GOAL  or  MOTIVATION, /8{pApn)  can  be  replaced  with  other  units  in  92%  of  the  cases  to 
change  the  sentence  meaning.  With  regards  to  this  sense, /5{p/(m)  complement  is  always  a  gerund. 

f.  There  is  a  pattern  for  the  substitution  of//Lj/(from)  and  /za:\\ol  until)  in  all  of  the  Persian  sentences.  The  pattern, 
exemplified  below,  may  convey  TIME  DISTANCEor  PLACE  DISTANCE  between  the  first  NP  and  the  latter  one. 

NP  +  /{(A  NP  +  ha:/ 

(15) po8S{zs  t; ifarqopvapu:  za.piEs  2006  za:  2013  pipa:Z{8 

Duration  agreement  from  2006  to  2013is.PRS-COP-3SG 

'The  agreement  duration  is  from  2006  to  2013.’ 

The  above  example  shows  this  pattern.  In  such  patterns,  neither  of  the  prepositions  can  be  replaced  by  other 
prepositions.  This  is  because  of  the  fact  that  any  replacement  would  undoubtedly  make  the  sentence  ungrammatical. 
//g7(from)  might  be  implied  in  the  above  pattern;  that  is,  sense  of  DISTANCE  or  TRANSFORMATION  is  conveyed  without 
/{(/(from)  being  explicitly  stated.  For  instance: 

(16)  <j)a<j£/-£ip£  )-  /  vol v  zap  zopovzo  pa:  6',  p<P  piC'loip 

London  to  Toronto  OBL  talked. PST.1  PL 
'We  talked  from  London  to  Toronto.' 

g.  The  previous  pattern  for  the  replacement  of//g7(from)  and/ra.y(to/  until)  can  be  restated  for//g7{from) 
and//?£/(to). Compared  with  the  previous  pattern,  the  new  pattern  expresses  PLACE  DISTANCEand  TIME  DISTANCE.  For 
example,  in  the  following  sentence  both  prepositions  convey  sense  of  PLACE  but  neither  of  them  is  allowed  to  be  substituted 
with  other  elements. 

(17)  m eIIC  zopKupE  p£_  SopEl  zaP?iS  y{pSi8 

PRO  from  Turkey  to  Dubai  was  expatriated.  PST-PAS-3SG 
'He  was  expatriated  from  Turkey  to  Dubai.' 
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4.  RESULTS  AND  DISCUSSION 

The  main  aim  of  this  paper  is  the  semantic  analysis  of  Persian  prepositions.  In  order  to  accomplish  this  goal,  the 
research  is  conducted  both  as  a  library  research  and  a  field  research.  In  the  library  research,  sentences  consisting  of 
prepositions  are  extracted  from  the  Persian  text  corpus.  In  the  next  step,  semantic  tags  are  assigned  to  simple  prepositions. 
Finally,  in  order  to  examine  what  semantic  role  prepositions  might  play  in  the  sentences,  each  preposition  is  substituted  by 
other  units. 

In  several  cases,  it  is  difficult  to  decide  whether  there  is  modification  in  the  sentence  meaning  or  not.  Therefore,  in 
the  field  research,  such  cases  are  prepared  in  the  form  of  questionnaires  whicharedistributed  among  Persian  speakers. 

Trying  to  sum  up  the  most  relevant  results  reached  up  to  this  point,  we  might  want  to  state  that: 

a.  Approximately  53%  of  the  Persian  prepositions  can  change  the  meaning  of  sentences.  Thus,  they  are  not 
dummy  units  without  intrinsic  semantic  content. 

b.  As  figure  (1)  shows  //fo.vfwith)  has  the  most  meaning  alternation  compared  with/^z(from),/5/p/(in),/Ta.-/(to/  until), 
//3a.v(with),//j£/(to)  if  it  is  replaced  by  other  prepositions. 


Fig.  1.  Percentage  of  change  in  the  sentence  meaning  after  prepositions  substitution 

c.  The  context,  in  which  preposition  occur,  is  systematically  selected;  that  is,  a  particular  preposition  cannot  be 
substituted  with  every  preposition;  otherwise,  the  sentence  would  be  ungrammatical.  Furthermore,  there  are  specific 
regularities  for  substitution  of  prepositions  and  the  subsequent  change  in  the  sentence  meaning. 

d.  This  study  argues  against  the  idea  that  prepositions  are  extra  units  which  can  be  neglected.  There  is  evidence  to 
suggest  that  disregarding  such  units  in  natural  language  processing  would  have  negative  effect  on  function  of  the  systems. 

e.  Prepositions  have  various  senses;  however,  each  preposition  does  not  convey  different  senses  to  the  same 
degree.  To  clarify  the  point,//L/(from)  has  numerous  meanings  such  as:  PLACE,  TIME,  MATERIAL,  CAUSE,  PART  OF, 
DISTINCTION,  CONSISTING  OF.  Nonetheless,  this  preposition  conveys  the  meaning  of  PLACE  in  31%and  TIME  in  15%  of 
the  corpus.  In  table(4)  the  most  frequent  senses  conveyed  by  five  Persian  prepositions  are  stated: 

Table  4.  Senses  of  prepositions 


Preposition  meanings 

Frequency  of  occurrence 

//5<from) 

/p£/{\0) 

/8{pA\r) 

/^a:/(with) 

/ra.vfto/  until) 

(1)  PLACE 

31% 

44.33% 

5.02% 

- 

17.67% 

(2)  TIME 

15% 

- 

24.12% 

- 

64.14% 

(3)  REASON 

3.5% 

- 

- 

- 

- 

(4)  WITH 

3.5% 

- 

- 

13.06% 

- 

(5)  PART  OF 

9.5% 

- 

- 

- 

- 

(6)  CONNECTION  AND  ADDRESSEE 

- 

19.7% 

- 

10.55% 

- 

(7)  AS 

- 

2.46% 

- 

- 

- 

I  31 
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(8)  REASON 

(9)  SIZE,  AMOUNT,  AND  COST 

(10)  GOAL 

(11)  QUALITY 

(12)  ACTION 

(13)  POSSESSION 

(14)  TOGETHER 

(15)  RESULT 

(16)  DISTINCTION 

(17)  Other  meanings  37.5% 


1.97% 

2.46%  -  •  9.59% 

5.52% 

4.52% 

2.51% 

15.57% 

9.54% 

18.09% 

7.57% 

29.08%  58.31%  33.19%  1.03% 


5.  CONCLUSION 

We  started  out  this  paper  by  posing  the  question  of  whether  prepositions  have  internal  content  or  they  are 
semantically  empty  units.  The  rationale  for  this  hypothesis  came  from  the  fact  that  the  use  of  a  preposition  instead  of  another 
one  modifies  interpretation  of  sentences.  This  paper  argues  that  prepositions  are  meaning  distinguishing  elements.  It  rejects 
the  view  shared  by  several  linguists  who  consider  prepositions  as  meaningless  units.  Moreover,  it  is  found  that  meaning 
modification  following  from  preposition  substitution  is  predictable. 

Probing  the  contexts  in  which  each  preposition  bears  specific  meaning  provides  rich  territory  for  future  research.  This 
is  beneficial  in  WSD  systems  and  other  NLP  applications  requiring  semantic  analysis. 

REFERENCES 

1.  Crystal  D.  A  dictionary  of  linguistics  and  phonetics.  Malden,  MA;  Oxford:  Blackwell  Pub.;  2008. 

2.  Bannard  C,  Baldwin  T.  Distributional  Models  of  Preposition  Semantics.  2003. 

3.  Matrozi  Marina,  A.Semantic  Description  of  The  Preposition,  Studies  and  Research  Work  in  Onomastics  and 
Lexicology.  2008,  153-161  p. 

4.  Shaghaghi  V.  Sarf  (Morphology).  Tehran:  SAMT  Pub.;  2010. 

5.  Natelkhanleri  P.  Persian  grammar.  Tehran:  Tus  Pub.;  2009 

6.  Sadeghi  A.  Modern  Persian  Prepositions.  Journal  of  Literature  and  Humanities  Faculty,  Tabriz  university: 
1970.  441-470  p. 

7.  Vafaii.  Persian  Prepositions-  Their  Application  and  Syntactic  Features.  Journal  of  Literature  and  Humanities 
Faculty,  Tabriz  university:  1976.  49-87p. 

8.  Anvari  H,  Ahmadigivi  H.  Persian  grammar.  Tehran:  Fatemi  Pub.;  2010. 

9.  Khatibrahbar  Kh.  Persian  grammar:  prepositions  and  conjunctions.  Tehran:  Sadi  Pub.;  1988. 

10.  Gharib  A,  Bahar  M,  Froozanfar  B,  Homaii  J,  Yasami  R.  Persian  grammar.  Tehran:  Ashrafi  Pub.;  1992. 

11.  Mohtashami  B.  Persian  grammar.  Tehran:  Sadi  Pub.;  1991. 

12.  Mansoori  heredasht  N,  Ghayoomi  M,  Abolhasani  Chimeh,  Z.  Using  Conceptual  Graphs  for  Semantic 
Representation  of  Persian  Prepositions.  In  Proceedings  of  the  1st  Conference  of  the  Linguistics  Society  of  Iran 
(LSI),  Tehran  University,  Iran:  2006. 

13.  Hurford  JR,  Heasley  B,  Smith  MB.  Semantics:  a  coursebook.  Cambridge  [Cambridgeshire];  New  York: 
Cambridge  University  Press;  2007. 

14.  Saint-Dizier  P.  Syntax  and  Semantics  of  Prepositions.  Springer;  2006.  340  p. 

15.  Snider  T.  The  Semantics  of  Prepositions:  An  exploration  into  the  uses  of  “at”  and  “to.”  Dietrich  Coll  Honors 
Theses  [Internet].  2010  Apr  1;  Available  from:  http://repository.cmu.edu/hsshonors/61 

16.  Jamrozik  Anja,  Gentner  D.  Prepositions  Retain  Aspects  of  Spatial  Meaning  in  Abstract  Contexts.  In 
Proceedings  of  the  33rd  Annual  Conference  of  the  Cognitive  Science  Society.  Cognitive  Science  Society, 
Boston,  MA;  2011.  p.1589-1594. 

17.  Tyler  A,  Evans  V.  The  Semantics  of  English  Prepositions:  Spatial  Scenes,  Embodied  Meaning,  and  Cognition. 
Cambridge  University  Press;  2003.  270  p. 

18.  Requejo  MDP.  Making  sense  of  prepositions  in  computer  English.  2006;727-32. 

19.  Boers  F.  Spatial  Prepositions  and  Metaphor:  A  Cognitive  Semantic  Journey  Along  the  Up-down  and  the  Front- 
back  Dimensions.  Gunter  Narr  Verlag;  1996.  226  p. 

20.  Lee  D.  Cognitive  Linguistics:  An  Introduction.  Oxford  University  Press  Australia  &  New  Zealand;  2001 .  223  p. 

21 .  Hampe  B,  Grady  JE.  From  Perception  to  Meaning:  Image  Schemas  in  Cognitive  Linguistics.  Walter  de  Gruyter; 
2005.  500  p. 


Journal  of  Language  and  Literature,  ISSN:  2078-0303,  Vol.  6.  No.  2.  2015 


22.  Alam  YS.  Decision  Trees  for  Sense  Disambiguation  of  Prepositions:  Case  of  over.  Proceedings  of  the  HLT- 
NAACL  Workshop  on  Computational  Lexical  Semantics  [Internet].  Stroudsburg,  PA,  USA:  Association  for 
Computational  Linguistics;  2004  [cited  2013  Nov  13].  p.  52-9.  Available  from: 

http://dl.acm. org/citation.cfm?id=1 596431. 1596439 

23.  Boonthum  C,  Toida  S,  Levinstein  I.  Preposition  Senses:  Generalized  Disambiguation  Model.  In:  Gelbukh  A, 
editor.  Computational  Linguistics  and  Intelligent  Text  Processing  [Internet].  Springer  Berlin  Heidelberg;  2006 
[cited  2013  Nov  13].  p.  196-207.  Available  from:  http://link.springer.com/chapter/10.1007/11671299_22 

24.  Litkowski  K,  Hargraves  O.  Semeval-2007  Task  06:  Word-Sense  Disambiguation  of  Prepositions.  In 
Proceedings  of  the  4th  International  Workshop  on  Semantic  Evaluations.  Stroudsburg,  PA,  USA:  Association 
for  Computational  Linguistics;  2007. 

25.  Ye  P,  Baldwin  T.  MELB-YB:  preposition  sense  disambiguation  using  rich  semantic  features.  Proceedings  of 
the  4th  International  Workshop  on  Semantic  Evaluations  [Internet].  Stroudsburg,  PA,  USA:  Association  for 
Computational  Linguistics;  2007  [cited  2013  Nov  12].  p.  241-4.  Available  from: 

http://dl.acm. org/citation.cfm?id=1 621 474. 1621 525 

26.  Yuret  D.  KU:  Word  Sense  Disambiguation  by  Substitution.  Proceedings  of  the  4th  International  Workshop  on 
Semantic  Evaluations  [Internet].  Stroudsburg,  PA,  USA:  Association  for  Computational  Linguistics;  2007  [cited 
2013  Nov  19],  p.  207-13.  Available  from:  http://dl.acm. org/citation.cfm?id=1621474. 1621518 

27.  O’Hara  T,  Wiebe  J.  Exploiting  Semantic  Role  Resources  for  Preposition  Disambiguation.  Comput  Linguist. 
2008  Jul  31  ;35(2):1 51-84. 

28.  Tratz  S,  Hovy  D.  Disambiguation  of  preposition  sense  using  linguistically  motivated  features.  Proceedings  of 
Human  Language  Technologies:  The  2009  Annual  Conference  of  the  North  American  Chapter  of  the 
Association  for  Computational  Linguistics,  Companion  Volume:  Student  Research  Workshop  and  Doctoral 
Consortium  [Internet].  Stroudsburg,  PA,  USA:  Association  for  Computational  Linguistics;  2009  [cited  2013  Nov 
12].  p.  96-100.  Available  from:  http://dl.acm.org/citation.cfm7kM620932.1620949 

29.  Hovy  D,  Tratz  S,  Hovy  E.  What's  in  a  preposition?:  dimensions  of  sense  disambiguation  for  an  interesting  word 
class.  Proceedings  of  the  23rd  International  Conference  on  Computational  Linguistics:  Posters  [Internet]. 
Stroudsburg,  PA,  USA:  Association  for  Computational  Linguistics;  2010  [cited  2013  Nov  12].  p.  454-62. 
Available  from :  http://dl.acm.org/citation.cfm ?id=1 944566. 194461 8. 

30.  Rudzicz  F,  Mokhov  SA.  Towards  a  Heuristic  Categorization  of  Prepositional  Phrases  in  English  with  WordNet. 
ArXivI 0021 095  Cs  [Internet],  2010  Feb  4  [cited  2013  Nov  19];  Available  from:  http://arxiv.org/abs/1002.1095 

31.  Baldwin  T,  Kordoni  V,  Villavicencio  A.  Prepositions  in  Applications:  A  Survey  and  Introduction  to  the  Special 
Issue.  Comput  Linguist.  2009  Jun;35(2):119-49. 

32.  Bijankhan,  Mahmoud.  2005.  The  role  of  linguistic  corpus  in  writing  grammar:  An  introduction  to  a  software. 
Journal  of  Linguistics,  19(2):  48-67. 

33.  Leech  GN.  A  glossary  of  English  grammar.  Edinburgh:  Edinburgh  University  Press;  2006. 

34.  Anvari  H.  Sokhan  dictionary.  Tehran;  Sokhan  Pub.;  2004. 

35.  Lyons  J.  Introduction  to  Theoretical  Linguistics.  Cambridge  University  Press;  1968.  540  p. 


